Study of the influence of the penetration enhancer isopropyl myristate on the nanostructure of stratum corneum lipid model membranes using neutron diffraction and deuterium labelling.
In order to elucidate the mode of action of the lipophilic penetration enhancer isopropyl myristate (IPM) on a molecular scale, we investigated oriented quaternary stratum corneum (SC) lipid model membranes based on ceramide AP, cholesterol, palmitic acid and cholesterol sulfate containing 10 wt% IPM by means of neutron diffraction. Our results indicate that IPM affects the lamellar lipid assembly in terms of bilayer perturbation and disordering. Phase segregation occurred, indicating that IPM is not likely to mix properly with the other SC lipids due to its branched structure. We used selective deuterium labelling to localize the penetration enhancer, and could successfully prove the presence of IPM in the two coexisting lamellar phases. We conclude that IPM's mode of action as penetration promoter is presumably based on incorporation into the SC lipid matrix, extraction of certain SC lipids into a separate phase and perturbation of the multilamellar lipid assembly.